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Introduction
Tax is often introduced into economic models to increase their realism, and sometimes to evaluate quantitatively welfare levels and policy effects. For accurate evaluation, estimating effective tax rates in the macroeconomy is crucial. The average marginal tax rate, which is a weighted average of the marginal tax rates of economic agents with different incomes, is more appropriate as an effective 0889-1583/$ -see front matter Ó 2011 Elsevier Inc. All rights reserved. doi: 10.1016/j.jjie.2011.02.003 tax rate for macroeconomic analysis than is the average tax rate, which is simply the ratio of total tax revenues to national income. In this paper, we estimate Japanese average marginal tax rates.
Many researchers have estimated average marginal tax rates for the US. Joines (1981) and McGrattan et al. (1997) , updating the Joines series, used the amounts of income and tax revenue for each income bracket to estimate a series of tax rates on labor and capital incomes. Making fewer assumptions, Seater (1985) and Stephenson (1998) , updating the Seater series, adopted the same method to calculate a series of tax rates on total income. Barro and Sahasakul (1983, 1986 ) used the statutory rate to compute a series of tax rates on total income. Akhand and Liu (2002) used a nonparametric approach to estimate a series of average marginal rates on total income.
Following Joines (1981) , most research into average marginal taxes has attempted to relax these assumptions, but has computed tax rates only on total income. In many studies in which dynamic macroeconomic models have been calibrated, the Joines (or its updated) series has been used so that the effects of taxes on each factor income can be evaluated separately.
1 To similarly assist macroeconomists investigating the Japanese economy, in this paper we compute average marginal tax rates on capital and labor incomes by using the methodology of Joines.
To determine the factors that were detrimental to the Japanese economy after 1990, many researchers have simulated Japanese business cycles in the 1990s by using neoclassical macroeconomic models that incorporate income tax. Hayashi and Prescott (2002) used a constant capital income tax rate of 0.48. Braun et al. (2006) set the labor income tax rate to 0.24, and Esteban-Pretel et al. (2010) set the labor and capital tax rates to 0.28 and 0.44, respectively. In these studies, average tax rates were used as marginal tax rates; it is important to estimate Japanese marginal tax rates accurately.
To our knowledge, the only estimated average marginal tax rates on factor incomes for Japan are those obtained by McKee et al. (1986) . 2 The paucity of studies may be a product of the Japanese tax system. Many OECD countries adopt a self-assessment income tax system under which, even though wages and salaries are taxed at source, employees usually file a final tax return to make a year-end tax adjustment. In Japan, however, most employees have no such incentive because employers are obliged to make year-end tax adjustments for their employees. This makes it difficult to determine average marginal tax rates for all taxpayers.
To be specific, we divided Japanese workers into three categories: employees not filing a final tax return; employees filing a final tax return; and self-employed workers filing a final tax return. The first two are withholding income taxpayers, and the last two are self-assessment income taxpayers.
3 For the US, where most are self-assessment income taxpayers, the Statistics of Income published by the Internal Revenue Service can provide data on almost all taxpayers' tax revenues for each income bracket. In Japan, the Sample Survey for Self-assessment Income (Shinkoku Shotoku Zei Hyohon Chosa) and the Statistical Survey of Actual Status for Salary in the Private Sector (Minkan Kyuyo Jittai Tokei Chosa), published by the National Tax Agency, present tax data for each income bracket. Thus, with some assumptions, one can construct series of average marginal tax rates for both self-assessment income taxpayers and withholding income taxpayers. The challenge is to estimate average marginal tax rates for all taxpayers by combining these series. In Japan, workers filing a final tax return are both self-assessment and withholding income taxpayers, and they are included in both surveys. To overcome this difficulty in estimating average marginal tax rates, we use a weight to estimate total average marginal tax rates. The weight is chosen so that the average tax rate on total income is equal to a weighted sum of average tax rates on self-assessment income and average tax rates on withholding income. By using this weight, we treat the weighted sum of the average marginal tax rates for self-assessment taxpayers and those for withholding income as the total average marginal tax rates. Furthermore, one can broadly consider social security premiums as a component of taxes on labor income. We calculate average marginal social security premium rates and add them to the average marginal tax rates on labor incomes.
